Cognition and immunity; antibody impairs memory.
Patients with lupus (SLE) experience progressive cognitive loss without evidence of CNS vascular disease or inflammation. SLE patients produce anti-DNA antibodies that crossreact with NMDA receptors and are capable of mediating excitotoxic death. We now show that mice induced by antigen to express these antibodies have no neuronal damage until breakdown of the blood-brain barrier occurs. Following administration of lipopolysaccharide (LPS) to immunized mice, antibodies gain access to the brain. They bind preferentially to hippocampal neurons and cause neuronal death with resulting cognitive dysfunction and altered hippocampal metabolism on magnetic resonance spectroscopy. Memantine, an NMDA receptor antagonist, given prior to LPS administration, prevents neuronal damage. Thus, systemic immune responses can cause cognitive impairment in the absence of an inflammatory cascade, implicating the immune system in yet another arena of human pathobiology. Furthermore, NMDA receptor antagonists prevent antibody-mediated damage and may constitute a new approach to therapy in SLE.